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Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 
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1 )S Responsive to communication(s) filed on 01 September 2006 . 
2a)D This action is FINAL. 2b)K This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 
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6) ^ Claim(s)l I 21 is/are rejected. 
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Application Papers 

9) D The specification is objected to by the Examiner. 

10)[3 The drawing(s) filed on 22 April 2004 is/are: a)S accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
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Applicant's arguments with respect to claims 1-21 have been considered but are 
moot in view of the new grouhd(s) of rejection. 

The Status of Claims 
Claims 1-21 are pending. 
Claims 1-21 have been rejected. 



DETAILED ACTION 



1. 



Claims 1-21 are under consideration in this Office Action. 



Priority 



2. 



None. 



Drawings 



3. 



The drawing filed on 4/22/2004 is accepted by the Examiner. 



Claim Rejections - 35 USC §112 



The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 



The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 
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Claims 1-21 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

In claim 1 , the phrases "substantially free of " and " incompletely oxidized 
reaction products comprising 4- carboxybenzaldehyde compounds " are recited. They 
are vague and indefinite because the expression of the term " comprising " would mean 
that there are other additional components besides the only compound and the phrase 
"substantially free " does not eiaborate what is meant by the phrase "substantially free ". 

Also, there is uncertainty as to the term " comprising " used in the expression of 
the definite compound. Furthermore, the term " comprising" is an open language 
without a limit in the claim; the expression do not exclude the presence of other 
ingredients than the one or ones recited. Exparte Muench , 79 USPQ 92 (PTO BD. 
APP. 1948) and Swain V. Crittendon , 332 F 2d 820 , 141 USPQ 81 1 (C.C.P.A 1964). 
Therefore, an appropriate correction is required. 
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Claim Rejections - 35 USC § 103 



The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having'ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

r 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 ,148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 



Claims 1-16, and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Parker et al (US 6,476,257) in view of Shigeyasu et al (US 4,160,108) . 

Parker et al discloses a method of producing terephthalic acid in the following 

-i 

example : 
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p-Xylene, acetic acid and catalyst were placed in 150 ml 
of titan pressure reactor. Total amount of reactants was 30.42 
g and the ratio of p~xylene and acetic acid was 17:83. Each 

) amount was 899 ppm for cobalt, 1170 ppm for manganese 
and 2990 ppm for bromine in cobalt/mangancsc/brominc 
complex catalyst based to the total weight of reactants. 
Cobalt bromide was used for sources of cobalt and bromine, 

; Manganese acetate tetrahydrate was used as a source of 
manganese. 163 ppm of nickel was used based on the total 
weight of reactants and nickel acetate tetrahydrate was used 
as a source of nickel. The reaction mixture was stirred under 
nitrogen atmosphere and heated to 170° C. 50% of nitrogen 

3 gas and 333% of carbon dioxide gas were applied and 
16.7% of oxygen gas was then applied instantaneously into 
the reaction mixture. The pressure was applied to be total 
gauge pressure of 12 and fresh oxygen was continually 

» applied for consumed amount The reaction mixture was 
reacted for 180 min and then cooled. The oxide product was 
collected and dried. The reaction condition, consumed 
amount of oxygen, and yield of each terephthalic acid and 

j p-toluic acid were summarized in Table L When Example 1 
was compared to Comparative Example 3 wherein carbon 
dioxide and nickel were not used, the reaction efficiency of 
Example 1 was improved 16.9% and the formation of the 
desired product terephthalic acid was remarkably increased. 
Further when Example 1 was compared to Comparative 
Example 1 wherein only carbon dioxide was used, the 
reaction efficiency was similar by using nickel but the 
selectivity toward the formation of terephthalic acid was 

much higher than that of Comparative Example 1. When 
Example 1 was compared to Comparative Examples 1 and 
2, in which either carbon dioxide or nickel was added, and 
Comparative Example 3, in which either carbon dioxide or 
nickel was not added, the increment of the yield of tereph- 
thalic acid in Example 1 is much higher than the sum of each 
increment of Comparative Examples 1 and 2, clearly exhib- 
iting a synergistic effect. 



(see col. 4 , example 1 ) 
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It is prefer to use manganese/cobalt in the atomic weight 
ratio range of 0.1-5, preferably 0.5-3 in cobalt/manganese/ 
bromine complex catalyst. It is further prefer to use bromine/ 
(manganese+cobalt) in the atomic weight ratio range of 
0.1-5, preferably 0.5-2. Cobalt is used 50-10,000 ppm 
relative to the total amount of reactants, preferably 100-1, 
000 ppm* Any bromine compound such as HBr, Br 2l tetra- 
bromoethane and benzyl bromide may be used as a source 
of bromine. As sources of manganese and cobalt, any 
compound being soluble in a used solvent may be possible 
(e.g. acetates, carbonates, acetate tetrabydrates and 
bromides). It is prefer to have the atomic weight ratio of 
nickel/manganese in the range of 0.01-1. If the weight ratio 
is higher which means more amount of nickel than preferred 
is used, the other catalyst compounds could not act as the 

catalyst. (see col. 3 Jines 1 1 6-33). 

Aromatic carboxylic pcids of the present invention are 
prepared by batch or continuous process. Preferred tempera- 
ture is in the range of .100-255* C, more preferably 
170-210° C. If the temperature is lower than 100° C M the 
reaction rate is too slow to be practical. On the other hand, 
if is higher than 255° C M it is not economical due to side 
reactions. Reaction pressure is used to keep alkylaromatic 
compounds, its intermediates, and solvent in partially liquid 
state and preferably 1-35 atm of gauge pressure, more 

preferably 8-30 aim. ' (see col. 3 .lines 50-60). 

However, the instant invention differs from the prior art in that the claimed 4- 
CBA content in solids is 10,000 ppm or less. 



Shigeyasu et al teaches a process of producing terephthalic acid by subjecting 
p-xylene to a liquid-phase oxidation in a lower aliphatic carboxylic acid solvent in the 
presence of a cobalt , manganese (see abstract page ), a bromide of nickel (see col. 6 
.line 53). Also it is related to the process of producing a high purity terephthalic acid 
suitable for use as starting material for making a high quality polyester (see col. 1 .lines 
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6-12). In addition, table I reveals the impurity content of 4-carboxybenzaldehyde 
present in the terephthalic acid (see col. 10 , table 1). 

Parker et al expressly discloses the method of producing terephthalic acid by 
oxidizing p-xylene in the presence of acetic acid, and the catalyst containing cobalt, 
manganese, bromine, and nickel at the reaction temperature of 100-255 °C. Similarly, 
Shigeyasu et al does teach the process of producing the pure terephthalic acid by 
subjecting p-xylene to a liquid-phase oxidation in a lower aliphatic carboxylic acid 
solvent in the presence of a cobalt , manganese (see abstract page ), a bromide of 
nickel (see col. 6 ,line 53) so as to be used as starting material for making a high 
quality polyester (see col. 1 .lines 6-12) by means of removing the impurity content of 
4-carboxybenzaldehyde present in the terephthalic acid (see col. 10 , table 1). Both 
processes are commonly involved in producing terephthalic acid under similar reaction 
conditions (i.e. temperature and catalyst). Therefore, it would have been obvious to the 
skilled artisan in the art to be motivated to incorporate the teaching of the Shigeyasu et 
al with respect to adjusting .the content of 4-CBA into the Partenheimer et al 
process in order to make the pure terephthalic acid starting material for making a high 
quality polyester (see col. 1 .lines 6-12). This is because the skilled artisan in the art 
would expect such a combination to be successful and effective to control the purity of 
the final terephthalic acid applicable for manufacture of polyester as shown in the 
Shigeyasu etal. 
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Claims 1-21 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Partenheimer et al (US 4,786,753) in view of Shigeyasu et al (US 4,160,108). 

Partenheimer et al discloses a method of producing terephthalic acid by 
oxidizing 70-80 % (see col. 2 .line 43) of p-xylene in the presence of a catalyst 
composition comprising 2.01 mmol of Ni, 2.01 mmol of Mn, and 2.01 mmol of bromine 
(see col. 5 .lines 15-38) at a pressure of 150 psig and at a temperature of 160° C (see 
col. 2 .lines 65-66). Furthermore, the resulting gases in the reactor have been sent to 
oxygen and C02 analyzers to measure the extent of reaction and degree of burning as 
shown in the table III (see col. 6 table III). 

However, the instant invention differs from the prior art in that the claimed 4- 
CBA content in solids is 10,000 ppm or less; the claimed ratio of solvent burn is 0.8 
moles COx per mole of terephthalic acid or less. 

Shigeyasu et at teaches a process of producing terephthalic acid by subjecting 
p-xylene to a liquid-phase oxidation in a lower aliphatic carboxylic acid solvent in the 
presence of a cobalt , manganese (see abstract page ), a bromide of nickel (see Col. 6 
.line 53). Also it is related to the process of producing a high purity terephthalic acid 
suitable for use as starting material for making a high quality polyester (see col. 1 .lines 
6-12). In addition, table I reveals the impurity content of 4-carboxybenzaldehyde 
present in the terephthalic acid (see col. 10 , table 1). 
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Concerning the claimed ratio of solvent burn, the prior art is silent about the 
ratio. However, Partenheimer et al does teach guidance that the resulting gases in the 
reactor can be sent to oxygen and CO2 analyzers to measure the extent of reaction and 
degree of burning (see col. 5 .lines 60-62) as shown in the table III (see col. 6 table III). 
Therefore, it would have been obvious to the skilled artisan in the art to obtain the 
claimed ratios by using the trial and error process as shown in the guidance(see col. 5 
.lines 60-62). 

Partenheimer et al expressly teaches the method of producing terephthalic acid 
by oxidizing p-xylene in the presence of a catalyst composition comprising Ni, Mn, and 
bromine at a pressure of 150 psig and at a temperature of 160°C. Similarly, Shigeyasu 
et al does teach the process of producing the pure terephthalic acid by subjecting p- 
xylene to a liquid-phase oxidation in a lower aliphatic carboxylic acid solvent in the 
presence of a cobalt , manganese (see abstract page ), a bromide of nickel (see col. 6 
.line 53) so as to be used as starting material for making a high quality polyester (see 
col. 1 .lines 6-12) by means of removing the impurity content of 4-carboxybenzaldehyde 
present in the terephthalic acid (see col. 10 . table 1). Both processes are commonly 
involved in producing terephthalic acid under similar reaction conditions (i.e. 
temperature and catalyst). Therefore, it would have been obvious to the skilled artisan' 
in the art to be motivated to incorporate the teaching of the Shigeyasu etal with 
respect to adjusting the content of 4-CBA into the Partenheimer et al process in 
order to make the pure terephthalic acid starting material for making a high quality 
polyester (see col. 1 .lines 6-12). This is because the skilled artisan in the art would 
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expect such a combination to be successful and effective to control the purity of the 
final terephthalic acid applicable for manufacture of polyester as shown in the 
Shigeyasu etal. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Taylor Victor Oh whose telephone number is 571-272- 
0689. The examiner can normally be reached on 8:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Thomas McKenzie can be reached on 571-272-0670. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Taylor Victor Oh , MSD.LAC 
Primary Examiner 
Art Unit: 1625 



